Memantine suppresses the glutamatergic neurotransmission of mammalian inner hair cells.
The glutamatergic synapses between inner hair cells and afferent neurons seem to be involved in pathophysiological conditions of the cochlea. The excessive release of glutamate from inner hair cells during noise trauma and ischemia affects the afferent neurons. It is possible that in tinnitus outer hair cell or inner hair cell dysfunction or damage leads to an altered spontaneous release of glutamate from inner hair cells. Thus, the pharmacological modulation of glutamatergic neurotransmission could be of great value in the therapy of certain inner ear diseases. Recently, it has been discovered that the spasmolytic drug memantine has antiglutamatergic properties. As a possible drug for inner ear diseases, we were interested in the action of memantine on the neurotransmission of inner hair cells. With the aid of microiontophoretic techniques we were able to show a strong depressing effect on spontaneous activity as well as on glutamate-induced activity. This effect seems to be mediated by a blockade of N-methyl-D-aspartate (NMDA) receptors as memantine showed a strong inhibiting effect on NMDA-induced activity but not on AMPA-induced activity. These results recommend memantine for the treatment of inner ear diseases, e.g. especially tinnitus.